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Update in Postmenopausal Osteoporosis 

1. Underdiagnoses and under treatment-why? 
 

2. Selection of the high risk patients 
 

3.   Drug Holidays 
 
4.   New therapies 



Forentino D et al. J Clin Densit 2015  

Declining DXA Testing 



Access to DXA Testing is Declining in  
Colorado 

 
 
DXA testing of 65+ yo women in Colorado peaked in 2007, 
when Medicare started cutting DXA reimbursement. 
 
Since 2007, 28 DXA sites have stopped providing DXA in 
Colorado. 

 
Between 2009-2012, testing of women 65+ declined by 22% 
in Colorado.(despite USSG and USPSTF endorsing population 
screening) 

 
From 2009-2012,  14,551 fewer women had DXA tests that 
likely resulted in: 

• 122 additional hip fractures 
• 24 additional deaths 
• $4,889,286 in estimated additional costs to 
Medicare. 
 

 
 

 
Forentino D et al ISCD 2015 

Colorado 



Comparison of Medicare DXA Payment 2006-15: 
Hospital vs. Office 

DXA Office Payment Dropped by 75% While Hospital rates Increased 
by 22% 
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↙ $37 
Breakeven $96 

HR Bill 281 : National average $98 



   Annual Unadjusted Probability  
  of Osteoporosis Medication Use after 

Discharge from Hospital for Hip Fracture 

Solomon D et al JBMR 2014 



Mayo Clinic Proc 2015 

Annual Cost per Hospitalization 



While The annual costs for 
the care for 

 
 osteoporotic fractures are 

increasing ? 

Why are DXA Utilization and Osteoporosis 
Treatments Decreasing ? 



 Send Less Confusing Messages 



HOW LONG TO TREAT? 
• Usually not a question for other chronic 

diseases 
• Hypertension 
• Dyslipidemia 
• Diabetes 
• CHF 

 

•  For Osteoporosis : “Is not, is probably  
not, perhaps is not, maybe not yet; it’ll 
be over…..” Miller PD Exp Opinion Pharmacotherapy 2003 

Bonnick SL JCD 2011 
Khosla S et al JCEM 2012 
McClung MR et al Am J Med 2012 
Strim O et al OI 2015 
McClung MR OI 2015 
Adler R et al JBMR 2016 
Black D and Rosen C NEJM 2016 
 



I Started My Holiday One Year Ago, and I don’t know how to judge whether 
it’s over ! 

 

 

Forever 
?  

Moses and God 1313 BC 



Holidays from pharmaceuticals for “our” chronic disease  
has confused more than clarify 



September 9, 2011  
FDA Advisory Committee Hearing on Bisphosphonate Duration 

of Use 

 
 

1. Little evidence of continual efficacy beyond 5 years 
 
2. Safety concerns re atypical sub trochanteric femur 
fractures with longer term use 

 

http://www.fda.gov/downloads/dvisoryCommittees 
/CommitteesMeetingMaterials/Drugs/ReproductiveHealthDrugs 
AdvisoryCommittee/UCM278481.pdf 

http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/ReproductiveHealthDrugs
http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/ReproductiveHealthDrugs


FEAR 



Australian Broadcasting Company. ONJ with bisphosphonates. Dec 11, 2007. 

Incident rate: 0.9/100,000 patient year exposure 
Baim S and Miller JBMR 2012  



ASBMR Reports on Atypical Femoral Fractures 

 Shane E et al JBMR 2010 
 Shane E et al JBMR 2014 

No Causality Established 



Different Results  
With Different Definitions 

Criteria 2011 Schilcher 2013 Schilcher 

Total # of AFFs 59 80 

AFFs w/ BP Use 46 (78%) 49 (61%) 

AFFs w/ No BP Use 13 (22%) 31 (39%) 

Total # of Subtroch/Shaft 322 277 

Subtroch/Shaft w/ BP Use 72 (22%) 69 (25%) 

Subtroch/Shaft w/ No BP Use 250 (78%) 208 (75%) 

2011 Schilcher NEJM; 2013 Schilcher Bone 



Bisphosphonate “Drug Holiday” 
• 1. Not a topic of discussion when BP 1st launched (1995) 
• 2. Became a consideration after July 9,2002 (WHI JAMA 

publication) when BP Rx increased in younger post-
menopausal women. 

• 3. Became more widely discussed after FLEX (Black D et al 
JAMA 2006), and the better science defining BP 
Pharmacology became available (Russell G OI, 1970 and 
Bone 2010). 

• 4. FRAX™ also drove the drug holiday discussion in 
women  who, by the FRAX™ calculation had been at low 
risk before bisphosphonates were started. 

• 5. Still, not a standard of care in the USA, though the 
FDA, and most other “bone” professional societies 
suggest considering a holiday in lower risk patients after 
3-5 years of use. 

Miller PD In: Best Practice and Research Clinical Endocrinology and Metabolism  
2008; 22 (5): 849-868. 
 



Should Drug Holidays Be Considered? 
 (or Revaluated) ? 

• YES  
 

• But consider ONLY in lower risk patients: 
•  no prior fracture, T-scores > -2.0, and younger age (<65 years) 
• and…….. 
• Because we have no data on patients with steroid use, stage 3-

5 CKD, diabetes mellitus and other diseases that alter bone 
quality and  increase fall risk (Parkinsons, MS, etc) one  must 
use  caution and clinical judgement in any patient not “fitting” 
the strict randomization criteria of FLEX (Fosamax Long-Term 
Extension Black D et al JAMA 2006) 
 

Miller PD JCEM 2016 (in press) 



High Risk 

• 1. Prior low trauma fracture after 50 years of age 
• 2. Low bone mineral density (BMD) and older age (> 65 years) 
• 3. High FRAX™ score 
• 4. Risk factors not captured in FRAX: falls, diabetes mellitus, higher 

dose of glucocorticoids, stage 3-5 CKD, frailty. 

Miller PD  Expert Opinion in Pharmacotherapy 2016 
Black D and Rosen C NEJM 2016 



C 

Prior Fracture Is a Strong Predictor  
of  Future Fractures 

Prior 
Fracture 

Future Fractures 
Wrist      Vertebra      Hip 

 

 

Wrist 
Vertebra 
Hip 

 

3.3 
1.4 
NA 

 

1.7 
4.4 
2.5 

 

1.9 
2.3 
2.3 

 

 

 

Klotzbuecher CM, et al. J Bone Miner Res. 2000;15:721. 

Presenter
Presentation Notes
Almost any fracture predicts subsequent fracture.  An atraumatic fracture diagnoses osteoporosis i.e. bone fragility and many studies have documented the increased risk of subsequent fractures.  This is a recent meta-analysis of how well prior fractures predict subsequent fractures. 

Prior fractures are of wrist, vertebra, and hip and future fractures are of wrist, vertebra, and hip.
Data are reported as relative risk. Thus, a patient with a hip fracture has a 2.5 fold risk of subsequent vertebral fracture and a 2.3 fold risk of subsequent hip fracture.



C 

Age is an Independent Risk Factor 
for Osteoporotic Fractures 

Adapted from: Kanis JA et a. Osteoporosis Int. 2001;12:989-995. 
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Presenter
Presentation Notes
Probability of first fracture of hip, distal forearm, proximal humerus, and symptomatic vertebral fracture in women of Malmö, Sweden.




24 

FRAXtm:  The WHO Fracture Risk 
Assessment Tool  

www.shef.ac.uk/FRAX/ 

Presenter
Presentation Notes
A patient’s risk can be calculated by turning to the WHO FRAX website, the opening frame of which is shown here.  Explain that by clicking on the “calculation tool” in the upper tool bar, you can select from a number of geographic areas and ethnic groups to best match you patient.  



WHO Risk Factors Estimate 10-year Risk of Fracture 
 
 
→Age (40-90) 
• Prior fragility fracture 
• Parental history of hip fracture 
• Current tobacco smoking 
• Ever long-term use of glucocorticoids 
• Rheumatoid arthritis or  
• Other secondary causes  
• Alcohol intake 3 or more units daily 
• Low BMD 

Kanis, et. al., Osteoporosis Int, 2008; 19:385-397 

Treat: 
10 year risk major fracture > 20% 
Hip fracture > 3% 
Thresholds heath-economic modelling 

Presenter
Presentation Notes
Listed are the clinical risk factors chosen based on the previously noted criteria for selection.  Each can be easily obtained from history and physical.  



• Fracture risk is similar at comparable age for a:  

• T-score = −2.4 (osteopenia) and  
T-score = −2.6 (osteoporosis) in spite of  
different diagnostic categories 

• Fracture risk is much higher at comparable age for a:  

• T-score of −5.0 compared with a  
T-score of −2.5 in spite of the  
same diagnostic categories (osteoporosis) 

Fracture Risk Is a Gradient,  
Not a Threshold 

Presenter
Presentation Notes
Note that the small numerical differences in the T-score may result in patients being placed in a different diagnostic category. This is what happens when you apply a threshold. 
However because fracture risk is a gradient (increases as BMD decreases) and not a threshold (no BMD value above which no one fractures), the fracture risk for the above individuals is quite similar.
Thus, one should not be dogmatic about applying densitometric thresholds.

Note that a diagnostic threshold may not be the same as a therapeutic threshold, which may vary with other risk factors



BMD Overlaps in Patients  
With and Without Fractures  

Fracture Population
Non-Fracture Population

Z-score
1 2 3 40-1-2-3-4
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Watts NB et al Endocrine Practice 2010 

Presenter
Presentation Notes
When comparing BMD in population with fractures and populations without fractures, the following bell-shaped distribution of Z-scores are likely.
Note that Fracture group will have lower mean BMD (and Z-score) than the non-fracture group.
However,  there is overlap of BMD values for fracture and non-fracture patients. 
Not all patients with low BMD fracture.  The overlap patients with low BMD but no fracture are at increased risk for fracture (just like the higher the BP, the higher the risk for stroke).
Thus,  BMD testing does not separate these fractured from non fractured populations. 
Some authorities have used this to criticize the value of BMD testing (see next slide for rebuttal).



Bone Strength 

•Bone Density •Bone Quality 



Bone 
Density 

Bone 
Quality + 

1. Architecture 
2. Turnover 
3. Damage Accumulation 
4. Mineralization 
5. Collagen quality 

aBMD = g/cm2 

vBMD = g/cm3 

Bone 
Strength 

Osteoporosis 
Compromises Bone Strength 

Increases Risk of Fracture 

Adapted from NIH Consensus Development Panel on Osteoporosis. JAMA 2001 

Presenter
Presentation Notes
The NIH consensus document (JAMA, 2001) emphasizes bone strength, bone quality, and bone density.
Compromised bone strength predisposes a patient to an increased risk of fracture.  Bone strength is a result of the integration of bone density and bone quality (including architecture, bone turnover, accumulation of damage such as microcracks, and mineralization).  Bone density may be expressed as number of grams of mineral per area (areal BMD) or volume (volumetric BMD) of bone.
Bone strength is also affected by the rate of remodeling, assessed by the measurement of surrogate markers of bone turnover in the blood or urine. Markers of bone remodeling include indices of bone formation, such as bone-specific alkaline phosphatase and osteocalcin, and urine levels of pyridinolines and deoxypyridinolines, as well as indices of bone resorption such as serum and urine levels of type I collagen C- and N-telopeptides. 
__________________
NIH Consensus Development Panel on Osteoporosis Prevention, Diagnosis, and Therapy. Osteoporosis prevention, diagnosis, and therapy. JAMA 2001;285:785-795.





How Do We Measure Bone Quality? 
• There is no readily available clinical method for 

assessing bone quality or microarchitecture 
• BMD and bone turnover markers will continue to play 

a role in the assessment of response to osteoporosis 
therapy 

• Bone quality is dependent on factors other than BMD 
such as:  bone turnover, secondary mineralization, 
cortical porosity, bone size, health of osteocytes, and 
the health and structure of trabeculae 

TBS (trabecular bone score) a new “Grey Scale” derived 
from DXA is a partial measure of bone quality 

Seeman E JBMR 2008 

Presenter
Presentation Notes
Unfortunately, there is no readily available method for assessing bone quality at the current time. Dual photons of the bone densitometer are blind to the three-dimensional world of bone and the behavior of the cells that fashion and refashion its dimensions, architecture, and strength. In clinical trials, patients may undergo paired bone biopsy samples, but this is not practical in a clinical setting.  
A variety of new imaging techniques are being developed which will provide us with a picture of bone microarchitecture.  These include magnetic resonance imaging (MRI), high resolution computer tomography (CT) scanning, and quantitative ultrasound.  There is no technology currently available which will allow us to non-invasively assess a bone’s resistance to fracture (under external pressure).
Other factors determining bone quality also include rate of bone turnover, improved secondary mineralization, changes in cortical porosity, increases in bone size, and the health of osteocytes and the health of the bone microenvironment.

_________________
N. B. Watts. Bone quality: getting closer to a definition. J.Bone Miner.Res. 17 (7):1148-1150, 2002. 



The Office-Based Bone Quality 
Measurement Tool 



Dr. P. Miller’s Patented Bone Quality Meter 



Example of Different Bone Texture (TBS) Despite 
Same L1-L4 BMD 

Adapted from Silva et al. J Bone Miner Res. 2014, 29:518–530 

TBS L1-L4: 1.457 

TBS L1-L4: 1.132 

Two patients with 
Same L1-L4 BMD 

Normal trabecular 
Bone architecture 

 

Homogeneous: 
High TBS 

Degraded trabecular 
bone architecture 

 

Heterogeneous: 
Low TBS 

Presenter
Presentation Notes
TBS algorithm explores the spatial variability of the pixels intensity in the image (using the experimental variogram approach).
Osteoporotic bone has fewer variations but higher amplitude




TBS: How is the Number Interpreted? 

    Silva et al. J Bone Miner Res. 2014, 29:518–53 
http://www.medimaps.fr/tbs-insight 

Normal 
T-score ≥ -1 

Osteoporosis 
T-score ≤ -2.5 

 

Osteopenia 
-1 < T-score < -2.5 

 



TBS Data Can be Used to Adjust FRAX 



Efficacy Data Based upon Pivotal Clinical Trials 
Agent Vertebral Nonvert  Hip 
Estrogen       + + + 
Alendronate       + + + 
Risedronate       +  +    +  
Zoledronic acid       +   +       + 
Ibandronate       +         - *            - 
Denosumab       + + + 
Strontium       + + -* 
Raloxifene       + - - 
Calcitonin       +    - - 
Teriparatide       +          +  - 



Functionally important amino acid replacements  

at positions between residues 22-34 

Novel Amino-Acid Sequence of Abaloparatide 
 and PTH/PTHrP homology 

hPTH1-34 
(teriparatide) 

 

  

 
hPTHrP1-34 

 
 
 
 

Abaloparatide 
(BA058) 

100% hPTHrP 38% hPTHrP 

22 34 



• Abaloparatide is a novel synthetic peptide analog of hPTHrP(1-34) 

• Enhanced PTH1 Receptor RG/RO selectivity as compared to PTH or PTHrP (ENDO 2014 
Hattersley et al) 

 

 

 

 

 

 

 

• Preclinical demonstration of significant BMD increases, restoration of bone 
microarchitecture, and increased bone strength (ENDO 2015 Bahar et al) 

 

 

 

Abaloparatide 

Abaloparatide 

Preferential stimulation of RO 
PTH osteoblast receptor  my induce 
less OB production of Rank-L 



Phase 3 Trial Design of  
Abaloparatide Clinical Trial 

Placebo   

Abaloparatide 80 mcg Daily SC   

Teriparatide 20 mcg Daily SC   

Ra
nd

om
iza

tio
n 

Months 6 12 18 

N = 2463 

Miller  PD et al, Endocrine Society 2015 
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-56% 
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Changes in Bone Turnover Markers: 
Abaloparatide vs. Teriparatide vs. Placebo 

(Miller et al. Endo Soc 3-15) 
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(Miller et al. Endo Society, 3-15) 



Changes in BMD at Non-Vertebral Sites and NVF Risk Reduction: 
All 3 Groups 
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Osteocyte – the mechanosensor 

Marotti G, 1996 



Osteocytes 

• Secrete sclerostin to 
limit bone marrow 
stromal cell 
differentiation into 
osteoblasts and 
inhibit bone 
formation 
 

Bonewald LF and Johnson ML. Bone. 2008;42:606. 



Increased bone mass 
throughout skeleton. 
 
Very low fracture risk 
 
  

Photo: Janssens and Van Hul. 
Hum Mol Genet. 2002;11:2385-93. 

Normal 

Sclerosteosis / 
van Buchem’s 

Sclerosteosis 

due to absence of 
sclerostin (SOST) -  a bone 
formation inhibitor 



Anti-Sclerostin Antibody (Romosozumab) 

     BMD – Phase2- effects on BMD* 
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McClung MR et al. NEJM, 2014. 



Bone Resorption by Osteoclasts 

Rodan SB et al. IBMS BoneKey. 2008;5:16–24. 

Cathepsin K (Cat K) is highly expressed in the osteoclast, where it is localized 
in the lysosomes and released during bone resorption.  

Presenter
Presentation Notes
Osteoclastic bone resorption overview 
Bone resorption is performed by osteoclasts
Osteoclasts resorb bone by removing both the inorganic (hydroxyapatite) and the organic components (90% is fibrillar type I collagen) of mineralized bone 
Tightly attach to bone surface to form the resorption lacunae sealing zone
Receptor activator of nuclear factor kappa-B (RANK)/RANK ligand (RANKL) mediate osteoclast development and maturation
Α2β3 integrin and calcitonin mediate osteoclast-matrix adhesion  
Acidify the resorption lacunae by secreting H+ and Cl- ions for demineralization 
ClC-7 and V-ATPase mediate Cl- and H+ exchanges between the osteoclasts and the resorption lacunae 
Secrete lysosomal protease cathepsin K to degrade the type I collagen in the organic matrix



Odanacatib Treatment Increases  
Osteoclast Number in OVX Monkeys 

“Frustrated” 

Vehicle 

+ODN 
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m
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 . 
aP<0.05 vs. Veh. 
 Masarachia PJ et al. J Bone Miner Res. 2012;27:509–523. 

 “Frustrated” osteoclasts with cytoplasmic granules containing degraded 
collagen fragments, TRAP, and other lysosomal enzymes 

OVX + ODN OVX + Veh. OVX + Veh. OVX + ODN 

Presenter
Presentation Notes
Odanacatib increased osteoclast numbers in transilial biopsies and lumbar spine of 
rhesus monkeys 
Histology images: Micrographs of toliudine blue–stained 6-μm sections of osteoclasts from transilial biopsies at 12 months of vehicle (top) or odanacatib (ODN) 30 mg/kg (bottom) treatment. Scale bar = 10 μm
Top image: No stained vesicles were observed in osteoclasts from ovariectomized (OVX) vehicle or intact controls  
Bottom image: ODN induced accumulation of darkly toliudine blue–stained intracellular vesicles in the osteoclast cytoplasm (arrow)
Bar graphs: 21-month ODN treatment increased osteoclast number without affecting the nuclei number per osteoclast in the trabecular bone of L2
Left panel: Number of osteoclasts per unit bone surface (N.Oc/BS) was 4-fold higher in ODN 30 mg/kg –treated animals (P<0.01 vs OVX vehicle)
Right panel: Nuclei number per osteoclast (#Nuclei/Oc) was unchanged by ODN treatment.
Data not shown on the slide: Distribution of the relative frequencies of #Nuclei/Oc was unchanged by ODN treatment
Summary 
Toluidine blue–stained vesicles in osteoclasts appeared to be a marker of the pharmacologic action of ODN 
ODN-treated osteoclasts otherwise appeared to be healthy, retaining the same distribution of nuclei without changes in size or displaying apoptotic appearance




Traditional Antiresorptives Reduce Bone 
Formation While Inhibiting Bone Resorption 

• BPs: change OC morphology and decrease their activity 

• Denosumab: reduces the number of OCs 

• Both compounds: fewer resorption pits, reduced new bone formation 

 
Duong LT. BoneKEy Reports.2012;1. Article no. 67. 
Leung P et al, Bone. (2011) 49:623–635. 

Vehicle 

BP or denosumab 

Presenter
Presentation Notes
Traditional antiresorptives, bisphosphonates (BP) and denosumab, reduce bone
formation while inhibiting bone resorption
Schematic representations depicting bone resorption and formation during the remodeling process
Top panel: normal remodeling process when treated with vehicle
Elevated production of receptor activator of nuclear factor kappa-B ligand (RANKL) (yellow) by osteoblast progenitors (pOb) results in differentiation and activation of osteoclast progenitors (pOC) to develop into mature osteoclasts (OC) at remodeling sites
Osteogenic factors (pink) derived from the resorbed bone matrix or directly from the activated OCs, stimulate the recruitment and maturation of Obs to initiate bone formation on the existing resorption surface 
Bottom panel: bone remodeling under treatment with BP or the anti-RANKL denosumab
Upon BP administration, osteoclasts show changes in morphology and appear inactive; the most striking morphological change may be the shrinkage, or complete loss, of the ruffled border; although OC apoptosis may eventually occur, it is not required for the inhibition of resorption by the nitrogen-containing BPs 
Denosumab blocks osteoclastogenesis, resulting in the lack of mature functional OCs at the bone surface
Both of these therapies lead to little to no resorption surface and fewer numbers of osteoclasts on bone, secondarily eliminating the sources of osteogenic factors to pOb, which results in reduced bone formation





Odanacatib Inhibits Bone Resorption  
While Preserving Bone Formation 

• Odanacatib reduces the activity of Cat K in and outside the OC 
• Same number of resorption pits, but shallower 
• Does not alter signals back to the OB 
• Allows new bone formation to continue 

 

Vehicle 

Odanacatib 

Cat K = cathepsin K; pOC = pre-osteoclast; OC = osteoclast; Cat Ki = Cat K inhibitor; Ob = osteoblast; pOb = pre-osteoblast; P = resorption pit;  
RANK = receptor activator of nuclear factor kappa-B; RANKL = RANK ligand . 
Duong LT. BoneKEy Reports.2012;1. Article no. 67. 
Leung P et al. Bone. 2011;49:623–635. 

OC 

P 

P 
OC 

Presenter
Presentation Notes
Odanacatib has a different mechanism of action from BP or denosumab, with less effect
on bone formation 
Left two panels: schematic representations depicting the action of odanacatib on bone remodeling process 
Top: normal bone remodeling 
Bottom: 
Treatment with odanacatib, which selectively inhibits CatK, reduces osteoclastic resorption efficiency and retards transcytotic trafficking of matrix removal
Upon treatment with odanacatib, resorption pits are shallower, but their number is not decreased, reflecting the selective impairment of the resorptive function of osteoclasts
These effects of odanacatib do not appear to impact the release of osteogenic factors from osteoclasts directly, which allows them to retain their ability to signal to osteoblasts to initiate bone formation
Right two panels: Scanning electron microscope (SEM) images of human osteoclasts with vehicle or odanacatib treatment
The SEM images were viewed at low magnification with bar at 20 μm
Top: a control osteoclast is actively removing mineralized bone to generate a deep trail of a resorption pit (P)
Bottom: Odanacatib-treated osteoclast shows normal motility and secretory domain and makes continuous trails of a shallow, small resorption pit





Use FRAX® to estimate 10-year fx risk  
Treat if risk is 

≥3% for hip fracture or  
≥20% for major osteoporotic fractures 

T-scores between -1.0 and -2.5 
and increased fracture risk 

WHOM TO TREAT 
NOF GUIDELINES 2008 

After exclusion of secondary cause, treat postmenopausal 
women and men age 50 and older who have… 

Osteoporosis 
 

Clinical diagnosis: hip or 
spine fracture 
 
DXA diagnosis:  T-score -2.5 
or below in the spine or hip 

NOF Guidelines 2008 and 2010 



Your Monday Morning Patient 

• A 65 yo healthy postmenopausal women 
• No history of low trauma fractures 
• Takes 2,000 IU Vitamin D/day and a total of 1,200 mg daily calcium 

(600 mg/day via supplements) 
• Exercises daily and does balance training 
• No family history of osteoporosis 
• Physical examination unremarkable but her measured height is 2” 

lower than her recalled maximum height at age 20 years ( with a T-
score of -1.2). 

• What next? 



Vertebral Fractures and Height Measurement 



The Single Greatest Practice 
Opportunity ? 

Detection of asymptomatic vertebral compression fractures 



Asymptomatic Vertebral Compression 
Fractures 

• 1. Represent 2/3 of VCF 
• 2. In the absence of known trauma or the “dating” of the occurrence 

of VCF, represent a high risk in untreated patients for all osteoporotic 
vertebral and non-vertebral fractures 

• 3. Increase prevalence with increasing age (70 years ~ 20% in women, 
15% in men) 

• 4. Acute and painful VCF merit an MRI to R/O pathological fracture 
• 5. After a secondary workup,  VCF merits pharmacological treatment; 

independent of the T-score or ICD-10 code and is “severe” 
osteoporosis 

Kendler D et al Am J Med 2015 
Miller PD J Clin Densit 2015 
Miller PD  Expert Opinion on Pharmacotherap 2016 



Laboratory Testing for Postmenopausal 
Osteoporosis 

• Basic 
• CBC, SMA-12, TSH, 25-OH D, 24 hr 

urine calcium, serum phosphorus 
• Looking for anemia, hypercalcemia, 

CKD, elevated or low total alkaline 
phosphatase, hypophosphatemia, 
hyper or hypocalciuria 

• Complex: 
• Celiac antibodies 
• PTH 
• Immunofixation 
• ESR 
• Bone turnover markers (CTX, PINP) 
• Bone specific alkaline phosphatase 
• Bone biopsy 

 
 Miller PD Exp Op Pharmacother 2016 



Balance for Fall Prevention: Colorado 
Coalition for Fall Prevention 

• 1. Balance progressively declines from age 65 years forward 
• 2. Falls at home and fractures are the single greatest cause of the loss 

of independent living from age 70+ 
• 3. Consistent balance program improves balance and reduces fall risk 
• 4. People who work on balance in a consistent way, when they do fall, 

they fall safer. 
 

Silver Sneakers; Yoga, Pilates, Tai Chi, PT………………………….. 
 
 Colorado Coalition for Fall Prevention 



“The good physician 
treats the disease;  
the great physician 

treats the patient who 
has the disease.” 

   
Sir William Osler 

Treat the Person, Not Just Their Bones 



Osteoporosis 

• 1. Prevalence increasing as we age  
• 2. BMD and Bone Quality are important in defining bone strength 
• 3. Secondary etiologies are common (celiac, hyperparathyroidism,etc) 
• 4. Risk prediction refined by better understanding of risk factors 
• 5. Current and new therapies offer choices 



Thank You 
Colorado Chapter of The ACP 

For the invitation 
 

Paul D. Miller, M.D. 
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